The genus Sorubim Cuvier, 1829, and two species, S. lima (Bloch & Schneider 1801) and S. trigonocephalus MirandaRibeiro, 1920, are redescribed based on the examination of type material and about 400 non-type specimens from ichthyological collections in Europe and North and South America. The five species of the genus are, in addition to S. lima and S. trigonocephalus, S. elongatus Littmann, Burr, Schmidt and Isern 2001, found in the Essequibo, Orinoco, and Amazon basins; S. cuspicaudus Littmann, Burr and Nass 2000, occurring in the Sinu, Cauca, and Magdalena rivers of Colombia and the Lago Maracaibo basin of Colombia and Venezuela; and S. maniradii Littmann, Burr and Buitrago-Suarez 2001, known from the upper and middle Amazon basin. Sorubim lima is the widest-ranging species, occurring in most of the major drainage basins of South America. Sorubim trigonocephalus is extremely rare in natural history collections and is currently known from only two major tributaries of the Amazon basin. Three species (S. maniradii, S. elongatus, and S. lima) occur syntopically. Species of Sorubim are diagnosed on the basis of body and head shape, differences in fin ray and gill-raker numbers, mental barbel position, and degree of pigmentation of the lateral stripe. At least two of the species (S. lima and S elongatus) make up part of the ornamental fish trade and are sold for food in local fish markets in South America. A key to adults of the five species is included.
Introduction
Sorubim, a small genus of pimelodid catfishes with five recognized species, is characterized by its shovel-like projecting upper jaw exposing a large premaxillary tooth patch, eyes set laterally on a depressed head, and a distinct black horizontal stripe running the entire length of the fish. Species are distributed throughout most of the major freshwater drainage systems in South America including the Amazon, Essequibo, Orinoco, Maracaibo, Magdalena and Paraná. Specimens have been collected in 10 countries spanning much of the continent. One species reportedly reaches nearly 80 centimeters in total length, and all five species probably provide an important source of subsistence protein, being sold in many local fish markets throughout South America. Additionally, species of Sorubim are recognized by ornamental fishers, and are known to aquarium traders and hobbyists as shovelnose catfishes.
Mainly lowland inhabitants and locally abundant throughout their ranges, the species occur in both lotic and lentic systems including lakes adjacent to rivers, bays and coves, large rivers and the lower reaches of smaller tributaries. They are usually collected over substrates of mud, sand, and clay, often associated with vegetation (i.e., root masses, tall reeds, grasses).
The objectives of this study are to redescribe S. lima and S. trigonocephalus and update information on their geographic distributions. The additional three species of Sorubim, all described since 2000 (Littmann et al. 2000; 2001a; 2001b) , are diagnosed and illustrated with photographs. A key to the five recognized species is provided. observation of these fishes nearly impossible. Most natural history information on Sorubim stems from observations of captive fish in aquaria. Burgess (1989) reported one instance of two adult Sorubim excavating a small pit for a nest. Both fish were guarding freshly hatched young, although none survived. The curious behavior of vertical posturing amidst the elongate stems of submerged grass and reeds has been observed in aquaria by Reid (1986) and Burgess (1989) who interpreted this as a cryptic behavior used to hide from predators and/or to stalk prey utilizing a lie-and-wait strategy. Sorubim catfishes eat crustaceans and other invertebrates as well as fish (Ringuelet et al. 1967; Reid 1986; Burgess 1989; pers. obs.) . Adult Sorubim species maintain a protein-rich, piscivorous diet as do many of their pimelodid relatives.
Near Iquitos, Peru, I observed juvenile Sorubim among branches, sticks, root masses and reed-like grasses in small caños, tributary streams, and backwaters of large river channels. The darker fin pigmentation and longer fin-ray filaments of juveniles may provide camouflage while hiding in grasses and leaf detritus. Larger adults living in more open-water habitats lose these cryptic features (Reid 1986) . I have collected Sorubim mainly in turbid small streams and large rivers with aquatic vegetation and little or no flow, but only occasionally in clearer black water or over a strictly sand or mud-bottomed substrate. Bag and straight seines are best for collecting juveniles or sub-adults less than 150 mm SL, whereas gill nets and cast-nets work well for larger adults.
Taxonomic history: Sorubim is at once recognized by its distinctive shovel-like projecting upper jaw, depressed snout, laterally placed eyes and black horizontal stripe extending along body from snout tip to posterior margin of caudal fin ( Ringuelet et al. 1967; Burgess 1989) . Several osteological characters demonstrate the monophyly of the genus. A detailed analysis of these characters will be presented elsewhere.
The taxonomic history of Sorubim is somewhat convoluted (see Littmann et al. 2000 , Table 1 ). Silurus lima was described by Bloch and Schneider (1801) based on a specimen from Brazil, and later became the type species of Sorubim by monotypy. In 1829, Agassiz and Cuvier each used the generic name Sorubim almost simultaneously. Authorship of Sorubim was long attributed to Agassiz, in Spix and Agassiz (1829) , but Kottelat (1988) and Whitehead and Myers (1971) identified Cuvier (1829) as the first author of the name. According to Kottelat (1988) and Whitehead and Myers (1971) , Cuvier's manuscript was in print by March 1829; the print date for Spix and Agassiz's "Brazilian fishes" could not have been earlier than May 1829. Thus, Cuvier's description has two months priority over Agassiz's (Boeseman 1962) . For a detailed discussion on the dates, authorships, and status of Spix and Agassiz's Brazilian fishes including Sorubim and other South American genera, see Boeseman (1962) , Whitehead and Myers (1971) , and Kottelat (1988) . In Spix and Agassiz's (1829) well-known "Brazilian fishes," Agassiz used the name Platystoma to describe several species now placed in three different genera (Pseudoplatystoma, Sorubim, and Sorubimichthys) . Eigenmann and Eigenmann (1890) found that Platystoma Agassiz 1829 was preoccupied by Platystoma Meigen 1803, a genus of insects. Most of the species listed in combination with Sorubim were published as junior synonyms (i.e., S. carapary as a synonym of Platystoma corruscans; S. infraoculare as a synonym of Platystoma lima; S. jandia as a synonym of Platystoma spatula; and S. pirauaca as a synonym of P. planiceps). Interestingly, the names originally read in combination with Sorubim were provided by Spix, who was responsible for drawing the plates; thus, Sorubim appears with several specific epithets on Spix's figure plates thought to represent the same fishes described in Agassiz's text. The only Agassiz name appearing with a plate and not published as a synonym is S. truncatum, now recognized as a synonym of Pseudoplatystoma tigrinum (see Lundberg & Littmann 2003) . Lundberg and Littmann (2003) .
Key to species of the pimelodid genus Sorubim
1 Gill rakers 31-37 (Fig. 1B) (Fig.1A, 1C) (Fig. 2B) ; restricted to the Lake Maracaibo, Sinu and Magdalena River basins.......S. cuspicaudus 4 Premaxillary tooth patch greatly exposed, exposed tooth patch length about equal to width (Fig. 3C) ; head triangular and spear-shaped (Fig. 3B) Diagnosis: A species of Sorubim distinguished from S. elongatus by having modally nine pectoral rays; 21 anal-fin rays; 16 gill rakers; large vomerine tooth patches, almost always fused (Littmann et al. 2000, fig. 4a ); a more robust, deeper head and body; body somewhat compressed laterally; mental barbels equal or anterior to gular apex (Littmann et al. 2001b, fig. 4a ). Differs from S. cuspicaudus in having rounded caudal fin lobes and more robust body. Distinguished from S. trigonocephalus by premaxillary tooth patch length being 1.5 to 2.5 times its width. Trenchantly differs from S. maniradii having only 13-18 gill rakers. Additional characteristics distinguishing S. lima from congeners include pelvic fins that contact or nearly reach anal fin origin when depressed and presence of thin plates or ossicles (highly variable in shape) extending vertically on anterior lateral line in most large adults. Description: Mensural and meristic data are given in Tables 1-5 . Largest individual 505 mm SL (BMNH 1895.5.17.16, Río Paraguay). Dorsal-fin rays II,6 (n=196); pectoral-fin rays I,9 (8-10); anal fin rays 21 (19-22); pelvic-fin rays 6, 1 unbranched and 5 branched (n=196); principal caudal rays on upper lobe always 8, lower rays variable, 8-13; gill rakers on first pharyngeal arch 16 (13-18), 3-4 (usually 4) on epibranchial. Body-shape and form shown in Figs. 5, 6. Head, body, and caudal peduncle deeper than in other species of Sorubim. This is based on unpublished data from my graduate thesis that included a sheared principal components analysis (PCA) of S. lima vs. congeners. A sheared PCA used to compare head and body shape of S. lima vs. S. elongatus can be found in Littmann et al. (2001b) .
Head length approximately 3 times gape width (n=80, range 2.61-3.65, mean 3.00), interorbital distance 3 times or more than eye diameter (n=81, range 2.34-5.42, mean 3.58), anal-fin length 1.75-2.25 times adipose fin length (n=46, range 1.59-2.63, mean 2.08), premaxillary tooth patch width approximately 2 times its length (n=58, range 1.44-2.79, mean 2.06). Eyes positioned laterally on the head, visible ventrally. Three pairs fleshy barbels on head, ovate or flat in cross-section. Maxillary barbels long, sometimes reaching beyond pelvic-fin origin. Outer mental barbels extend beyond posterior cleithral process. Inner mental barbel insertion anterior to or even with gular apex (Littmann 2001b, fig. 4 ,) and short, not reaching beyond bony operculum. Color in alcohol: Dorsal surface on freshly preserved specimens dark black or brown above, black or dark brown lateral stripe originating from area proximal to or completely through eye and reaching posterior tip of lower lobe of caudal fin on inferior margin. Area between darkened dorsum and lateral stripe intersected by a lighter area of white, gray, light tan or brown. In live specimens, lighter areas may appear golden or slate gray, often appearing iridescent. Some individuals may also display dark blotches or spots on dorsal part of body. Ventral part of body white or cream colored. Preserved specimens usually light brown or gold above, tan below.
Juveniles more heavily pigmented than adults. Posterior-most rays on dorsal, anal, and pelvic fins heavily speckled with chromatophores, speckling reduced in adults. Some individuals exhibit dark chromatophores on all fin-rays. During development, relative length and amount of pigmentation is reduced on lower caudal lobe until specimen reaches ~100 mm SL (Reid 1986 ). The degree of barbel pigment is highly variable. Maxillary barbels black, outer mental barbels black, clear or white. Inner mental barbels clear, white, or cream colored. Fin-rays in live specimens transparent, lemon yellow in preserved specimens.
Etymology: The name lima, meaning a file in Latin, refers to the ventrally exposed premaxillary tooth patch.
Distribution: Sorubim lima is widely distributed throughout most of South America east of the Andes mountain range (Fig. 7) , including the Amazon, Orinoco, Paraná and Parnaíba river drainages. It is syntopic with S. elongatus in the Orinoco basin and with S. elongatus and S. maniradii in the upper Amazon drainage of Brazil, Ecuador, Peru, and Bolivia. Remarks: Bleeker (1862) designated Silurus lima Bloch and Schneider 1801 as the type species of Sorubim, subsequently fixing "Maranham Brasiliae," as the type locality. Weyenbergh (1877) described Platystoma luceri from a single specimen taken from the waters of Sante Fe, Argentina (Río Paraná drainage). The illustration of this type is an accurate depiction of the genus, however it only serves as a representative and could not be identified further. The description also does not differ substantially from Bloch and Schneider's (1801) original description of Silurus lima. Eschmeyer (1998) reported the possibility that syntypes of S. luceri belonging to the Weyenbergh collection were originally housed in Santa Fe, Argentina, and were subsequently transferred to MSNG, Genova, Italy. I was unable to locate these specimens or find any other information confirming this. After a careful inspection of Weyenbergh's description (1877), Eigenmann and Eigenmann (1890), Gosline (1945), and Fowler (1951) , S. luceri is treated herein as a junior subjective synonym of S. lima. Whitehead and Myers (1971) also judged S. infraoculare to be a junior subjective synonym of S. lima.
The name S. lima has long been confused with S. latirostris Miranda-Ribeiro 1920. Miranda-Ribeiro (1920) described S. latirostris and S. trigonocephalus from single specimens from the Brazilian Amazon and the Río Madeira drainage, respectively. His paper included the first published key to Sorubim. Gosline (1945) recognized three nominal species of Sorubim: S. lima, S. trigonocephalus, and S. latirostris, listing S. infraoculare and S. luceri as junior synonyms of S. lima, but provided no justification for this action. Fowler (1951) recognized S. lima, S. latirostris, and S. trigonocephalus as valid and listed S. gerupensis Natterer in Kner (1858) to be a synonym of S. lima (Nass 1988) . Littmann et al. (2000) concluded that S. latirostris was a junior synonym of S. lima for several reasons. Color transparencies of the holotype of S. lima (Fig. 5) show a stout-shaped Sorubim with inner mental barbels inserted anterior to the gular apex at the isthmus. In addition, measurements made on the head of the holotype of S. lima fall within the ranges given in the description of S. latirostris. Miranda-Ribeiro (1920) examined little material (only two specimens of S. lima), and diagnosed S. latirostris from only a few unreliable characters (i.e., ratios of head and body measurements). Proportional measurements made on the head are extremely variable. Furthermore, he did not provide any diagnostic characters to distinguish it from S. lima. There is insufficient evidence to support recognizing S. latirostris as distinct from S. lima. Similar species: Although superficially similar to all congeners, the head shape of Sorubim lima is most similar in physical appearance to S. cuspicaudus. It differs from S. cuspicaudus in the following ways (S. cuspicaudus in parentheses): lower lobe of caudal fin rounded (pointed and straight); body short and stout (elon-gated), no posterior fontanelle groove on the supraoccipital bone (groove present) (Fig. 5B vs. Fig. 8B ). Results of a sheared PCA showed that S. lima has a slightly shorter head and much stouter body (Littmann et al. 2000) compared to S. cuspicaudus. The two species are allopatric. 
Diagnosis:
Distinguished from all other species of Sorubim by the following combination of characters: snout very elongated, triangular or arrowhead shaped in dorsal and ventral view; exposed portion of premaxillary tooth patch as long as wide (Fig. 3C) . Description: Mensural and meristic data are given in Tables 3-7 . Largest individual 507 mm SL (USNM 194403). Dorsal-fin rays II,6 (n=3); anal-fin rays 19-22 (n=3); pectoral-fin rays I,9 (n=3); pelvic-fin rays 6, 1 unbranched and 5 branched (n=3); principal caudal rays variable, as with congenerics; gill rakers on first pharyngeal arch 13 (n=3), 3 on epibranchial. Body shape and form shown in Fig. 3 . Head very elongate; distance between anterior and posterior nostrils longer than other congeners. Head length variable, 3.55-4.25 times gape width (n=3, range 3.55-4.25, mean 3.90); interorbital distance 3 times or less than eye diameter (n=3, range 2.37-3.07, mean 2.79); anal fin length 2 times or greater than adipose fin length (n=3, range 2.12-2.64, mean 2.36); premaxillary tooth patch width equal to its length (n=3, range 1.03-1.09, mean 1.06). Eyes lateral, barely visible from ventral view, if at all. Inner mental barbels just anterior to or even with gular apex (Fig. 3C) . Maxillary barbels extend to pelvic fins.
Color in alcohol: Pigmentation and color as in other species of Sorubim. Etymology: The name trigonocephalus, comes from Latin, in reference to the triangular ("trigono-") shape of the head ("-cephalus") in dorsal or ventral view.
Distribution: Specimens of S. trigonocephalus are extremely rare in natural history collections. The three specimens examined are from two Amazon tributaries, rios Madeira and Tapajos, Brazil (Fig. 9) .
Remarks: In order to better assess the taxonomic status of S. trigonocephalus, it will be necessary to examine more material when and if it becomes available. Similar species: Sorubim trigonocephalus most closely resembles S. lima but only in body shape, having a similarly deep caudal peduncle and nine branched pectoral-fin rays. The length of the exposed premaxillary tooth patch in this species is extraordinary, facilitating quick identification in the field or laboratory. 
Sorubim cuspicaudus Littmann, Burr and Nass 2000
Trans-Andean Shovelnose Catfish (English); Antioqueno, Bagre blanco, Blanco pobre, Blanquillo, Cucharo, Gallego, hocico de paleton (Spanish) Fig. 8 
Diagnosis:
Distinguished from all congeners by the following characters: caudal fin deeply forked; outer, unbranched principal rays of upper and lower lobes longest in each lobe and about equal in length (Littmann et al. 2000, fig. 2); posterior fontanelle elongate, forming conspicuous groove on supraoccipital bone, skin pigmented black in groove; other congeners without elongate posterior fontanelle, supraoccipital groove, or black pigment; unique in having combination of elongate body and broad-shaped head; other Sorubim species have either elongate body and head, or stout body with broad head. Etymology: the specific epithet cuspi-(from cuspis), Latin for pointed, and -caudus, Latin for tail, refers to the diagnostic pointed caudal-fin lobes. The first part of the English common name "Trans-Andean" describes the general distribution of the fish; the remainder of the name (shovelnose catfish) is familiar to enthusiasts of the aquarium hobby, and differs from that recommended for S. lima (i.e., Duckbill catfish) by Robins et al. (1991) .
Distribution: Sorubim cuspicaudus occurs west of the Andean Cordillera Oriental, and is endemic to three major drainage basins in northwestern South America: Lago Maracaibo, Ríos Magdalena and Sinu (Fig.  10) . Miles (1947) reported that Sorubim (referred to as S. lima) was not found in the upper reaches of the Río Cauca in northern Colombia. The cis/trans-Andean distribution pattern exhibited by Sorubim is repeated by some other lowland fish groups that have been critically examined in recent years (see references in Vari (1988) and Harold & Vari (1994) .
Remarks: Sorubim infraoculare Spix and Agassiz 1829 was listed as a junior subjective synonym of S. lima above. Eigenmann and Eigenmann (1890) also listed S. infraoculare as such in their revision of the South American Nematognathi. Although justification for their conclusion was not included, this well-known revision included one of the first records of Sorubim reported from the Río Magdalena drainage, Colombia. Diagnosis: Species of Sorubim distinguished from all congeners by the following combination of characters: modally 8 branched pectoral-fin rays; 22 anal-fin rays; 19 gill rakers on first pharyngeal arch; small patches of vomerine teeth not joined (Littmann et al. 2001b, fig. 3b ) in adults; elongated head and body cylindrical in cross-section; depressed pelvic fins reaching approximately halfway from anus to anal fin origin; mental barbels inserted even with or posterior to gular apex (Littmann et al. 2001b , fig. 4b,) ; eye diameter of adults going 2.2-3.3 times into interorbital width. Etymology: The name elongatus, an adjective, is Latin, meaning prolonged and refers to the extremely elongated shape of the head and body. Likewise, the first part of the English common name describes the general body shape of the fish (slender); the remainder of the name (shovelnose catfish) is familiar to enthusiasts of the aquarium hobby, and differs from that recommended for S. lima (i.e., Duckbill catfish) by Robins et al. (1991) .
Distribution: Most records of Sorubim elongatus are from the mainstems and lower reaches of the Amazon, Essequibo, and Orinoco River basins (Fig. 9) . Sorubim elongatus is the only species of Sorubim known from the Essequibo River, as represented by twelve specimens in the material examined. One disjunct record in the Río Mamore system of Bolivia is based on four specimens captured by J. D. Haseman in 1909 and three specimens taken in the same system in 1982 by L. Lauzanne and G. Loubens, deposited at FMNH and MNHN, respectively. 
Distinguished from all other species of Sorubim by an extremely high gill raker count (31-37, Fig.  1B ) and a diffuse lateral-line stripe (Fig. 13) .
Etymology:
The name maniradii; "mani," Latin for many or multiple and "radii," Latin for rakers, in reference to the high number of gill rakers on first pharyngeal arch found in members of this species relative to congeners.
Distribution: Known primarily from tributaries along the upper Amazon basin (Ríos Napo, Marañon, Ucayali, Mamore, Madeira, Javari), with at least one specimen collected in the mainstem Amazon near Manaus (Fig. 10) . This species probably occurs in Colombian tributaries of the Amazon.
Discussion
Burgess (1989: 249) recognized three species of Sorubim: S. lima, S. latirostris, and S. trigonocephalus, and reported S. lima as "occasionally seen" in the aquarium hobby. Herein, and in earlier publications describing species (Littmann et al. 2000; 2001a; 2001b) , I conclude that five species of Sorubim can be diagnosed from morphological characters, and that at least three of the species, S. lima, S. elongatus and S. maniradii are syntopic. Sorubim lima and S. elongatus are commonly seen in the aquarium trade. These taxonomic conclusions have significant implications for both the ornamental and commercial fishing industries in South America, especially because catch data have not recognized multiple species and consequently have confused the potential differential impact of ornamental, commercial, and subsistence fishing.
Commercial fishing within South America is severely limited in that several populations are under-fished (see Littmann et al. 2000) and potential harvests are seemingly unlimited. In addition, there is a need to identify harvested fishes (such as Sorubim), which are not as popular as some of the other food fishes more frequently reported on throughout the Amazon region (Colossoma, Brachyplatystoma, and Arapaima). For example, Sorubim cuspicaudus occurred in over 40% of the collections at 29 sampling sites in the Magdalena River floodplain system (Kapetsky et al. 1977) . Other authors refer to S. lima as a highly significant component of the fishery in the La Plata system (Quiros & Cuch 1989) as well. Overfishing of popular fish species (e.g., Pseudoplatystoma fasciatum) continues at seemingly alarming rates (see Kapetsky et al.1977 , Littmann et al. 2000 . Perhaps in the future, regulations put on fisherman and their harvests may cause a trickle-down effect, forcing them to target less frequently captured species, such as species of Sorubim and other underutilized, fisheries taxa. For this reason, life history and population ecology studies of Sorubim are urgently needed. Bleeker, P. (1862-63) 
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